been confused with meningeal cysts and diverticula and with unusually long arachnoidal prolongations over nerve roots. Perineurial cysts are capable of producing clinical symptoms (Tarlov, 1948) , and do not fill on initial myelography. Meningeal diverticula and prolongations of the subarachnoid space over the nerve roots do fill upon initial myelography and are, in my experience, not responsible for clinical symptoms unless the neck of the diverticulum develops a valvular mechanism. Transitions between merningeal diverticula and symptomatic meningeal cysts occur and may fill upon initial myelography.
been confused with meningeal cysts and diverticula and with unusually long arachnoidal prolongations over nerve roots. Perineurial cysts are capable of producing clinical symptoms (Tarlov, 1948) (Fig. 1) of the sacrum but this fact does not provide differentiation from meningeal cysts as the latter may also erode bone (see Fig. 4 Fig. 6 ). The pulsatile hydrostatic pressure of the cerebrospinal fluid appears to force Pantopaque into the perineurial space along nerve roots and peripheral nerves and occasionally into perineurial cysts, thus accounting for delayed myelographic visualization of these structures ( Fig.  1 ). There was notching of the lower part of the thecal sac due to compression by the cyst in two cases.
PATHOLOGICAL FEATURES Perineurial and meningeal cysts may be clearly differentiated by their location and microscopically. Perineurial cysts occur along the nerve roots, at or distal to the junction of the posterior root and the dorsal ganglion (see Fig. 7 ). They begin in the perineurial space between the endoneurium derived from the pia mater and the perineurium formed by the arachnoid mater. Unlike meningeal cysts, at least a part of the lining of perineurial cysts contains nerve fibres (Fig. 2) and, at times, ganglion cells (Fig. 3) . The entire cyst may be surrounded by nerve tissue. These cysts are usually seen on the sacral roots but they may occur at other levels (Tarlov, 1953) . They may attain a diameter of 3 cm, severely compressing or invading nerve roots, or they may be small without pathological significance. They are often multiple. Their pathogenesis in two of my cases studied at necropsy was clearly haemorrhage in a dorsal root ganglion (Tarlov, 1953) . Other evidence points to a degenerative origin of some cysts. It seems likely that unusually long arachnoidal prolongations over nerve roots could form perineurial cysts if they were sealed off from the subarachnoid space by the inflammatory action of Pantopaque. Although abundant arachnoidal and perineurial tissue surrounds the nerve roots in their passage through the dura mater, proliferative arachnoidal changes have not been shown to cause these cysts (Tarlov, 1953) . It is difficult to ascertain the number of recorded clinical cases of perineurial cysts because some of the cases so recorded appear to be either meningeal diverticula or cysts, or very long arachnoidal sleeves over nerve roots. Basauri et al. (1969) have, for example, recently described bilateral 'sacral cysts' which were clearly visualized 24 hours after an initially normal myelogram. These authors, as well as others (Strully, 1956) , erroneously use the term 'diverticula of nerve root sheaths' synonymously with perineurial and arachnoidal cysts. Although histological verification is not provided (Basauri et al., 1969) have been normal. A myelogram had been done at that time, after which the ethyl iophenyludecylate (Pantopaque) had not been removed.
Neurological examination revealed relaxed rectal sphincter tone and saddle anaesthesia and analgesia (S3, 4, and 5 dermatomes). There was tenderness on sacral pressure. Radiographs showed a thinned posterior sacral arch and a widened sacral canal which harboured a large, rounded immobile collection of radiopaque material (Fig. 4) . The preoperative diagnosis was meningeal rather than perineurial cyst because of its central location.
Sacral laminectomy was done under general anaesthesia. The posterior sacral arch was paper-thin. Under Histologically, the cyst wall was composed of inflamed, thickened arachnoid and dura with granulation tissue (Fig. 5) (Bergland, 1968) and in a 20-month-old baby (Nugent, Odom, and Woodhall, 1959) favours their congenital origin, at least in some cases. Possibly they result from failure of fusion of mesenchymal structures surrounding the neural tube, an embryological defect similar to that underlying spina bifida. Extradural cysts and extradural meningeal diverticula occurring in the sacral region have been called sacral meningoceles. To refer to meningoceles or diverticula as cysts is inaccurate because, unless the necks of these lesions become occluded, they are not by definition cysts. However, transitions between these types of lesions occur in which there is minimal communication between the subarachnoid space and the cyst or diverticulum. To call meningoceles meningeal diverticula is, strictly speaking, accurate, although by common usage meningocele refers to a visible sac of meninges protruding through a defect in the skull or spinal column. However, Wilson and Wakely (1932) have described a patient whose back appeared normal, yet in whom there was a large lumbosacral meningocele protruding beyond the laminar openings burrowing under the erector spinae muscles. Also there are transitional cases such as Enderle's (1932) patient in whom a sacral meningocele was associated with a mere cleft in the vertebral arch.
Ganglion cysts such as are commonly found about the wrist and hand have been described in the lumbar extradural space (Kao, Uihlein, Bickel, and Soule, 1968) . These cysts, filled with gelatinous material surrounded by a wall of fibrous tissue, are thought to result from degeneration of connective tissue adjacent to a synovial joint. They are rare and are not connected with, though they may compress, meninges or nerve roots.
EXTRADURAL MENINGEAL CYSTS, TRAUMATIC Hyndman and Gerber (1946) and recently Miller and Elder (1968) have described cervical and lumbar cysts of this type after spinal operation. In one such case (Schreiber and Haddad, 1951) a 'silver clip on the free edge of the dura . . . was responsible for the persisting fistula inasmuch as the dural margins could not seal completely about the foreign body . . .It is a well-known fact that with a persistent fistula admitting spinal fluid into the soft tissue, the accumulation of fluid soon becomes encased by a non-absorbing wall... It is because of this development that the construction of fistulas between the ventricles or subarachnoid spaces and soft tissues are not practical or of permanent value in the treatment of congenital hydrocephalus.' These cases reemphasize the importance of avoiding damage to the dura mater and to the necessity as far as possible of water-tight closure when the dura mater has been opened. Schreiber and Haddad (1951) have pointed out that the inadvertent nicking of the dura mater while teasing it away from a neoplasm or a herniated intervertebral disc may set the stage for this complication in which fluid may enter an arachnoid herniation (true cyst) or a cavity (false cyst) (Fig. 7) and subsequently lose its communication with the subarachnoid space.
Meningeal diverticula may occur at the site of avulsed nerve roots (Fig. 8) .
INTRADURAL LEPTOMENINGEAL CYSTS
Intradural leptomeningeal cysts are uncommon if one excludes from this category cases of cystic arachnoiditis. A striking example of these lesions was Hoffmann's (1960) 6 year old boy who recovered from quadriplegia after removal of an intradural arachnoidal cyst at C3. In a series of 41 cases of intraspinal tumours occurring below the age of 15 years, Svien, Thelen, and Keith (1954) (Tarlov and Day, 1954 ' Teng and Rudner (1960) described fortuitous myelographic findings suggesting arachnoidal pockets which filled with Pantopaque in certain positions and emptied in other positions. They suggested that these formations might represent symptomless leptomeningeal 'cysts' that could develop a one-way valve mechanism and thereby produce cord compression. Such an interpretation should be considered with extreme caution. These presumed pockets might result from normal arachnoidal trabeculae, or adhesions that temporarily arrest the flow of Pantopaque. Every effort should be made in all meningeal diverticula or 'cysts' to dislodge the opaque medium from its 'pocket' by positioning the patient and by gentle back-thumping. Because of the viscosity of the Pantopaque, even its retention in the pocket would not preclude its normal communication with the subarachnoid space. Operation should not be undertaken in any such case, unless the patient's symptoms are significantly handicapping and clearly attributable to the myelographic defect (Fig. 9) . Kjellberg, Massachusetts GeneralHospital, Boston, Massachusetts).
